MUKADA, T., SASANO N. and SATO K. Autopsy Findings in a Case of Acute Paraquat Poisoning with Extensive Cerebral Purpura. Tohoku J. exp. Med., 1978, 125 (3) , 253-263 -An autopsy case of paraquat poisoning in an adult male died on the 6th day of intoxication was presented.
Histological and electron microscopic observations demonstrated interstitial pneumonia with distinct interstitial fibrosis and the initial stage of alveolar fibrosis with coexisting edema and hyaline membrane formation.
Striking hemorrhagic leukoencephalopathy, i.e. 'purpura cerebri,' was noted throughout the central nervous system involving almost exclusively the white matter.
It consisted of focal hemorrhages of various stages accompanied by demyelinating processes of various extent. Globular and/or amorphous proteinaceous materials of uncertain nature were demonstrated in the vascular lumina throughout the brain. cerebral purpura; paraquat poisoning; pulmonary fibrosis; autopsy Paraquat (GramoxoneR), one of the widely used herbicides, is known to cause peculiar lesions in the human and animal lungs and to have a systemic toxicity as well. Many autopsy records of paraquat poisoning ever reported have elucidated a life threatening progressive pulmonary fibrosis resulting, sooner or later, in severe respiratory failure (Matthew et al. 1968; Borchard et al. 1974; Poche 1974 ). The present case report dealing with autopsy findings of acute paraquat poisoning manifesting the characteristic pulmonary lesions was provided to link consecutive pathological features of fibrosis of the paraquat lung. Extensive involvement of the central nervous system by hemorrhagic leukoencephalopathy is emphasized as a lesion rarely described in the literature.
CASE REPORT
Clinical course. A man aged 44 years ingested paraquat (GramoxoneR) by accident. The amount of poison estimated was 2 to 3 ml of 20% concentrated solution. No severe symptom was noted during the first 3 days cared by a physician.
He was admitted to a hospital for severe illness with nausea, clyspnagia, jaundice and oliguria on the 5th day of intoxication. Dyspnea, marked irritability and restlessness appeared and peritoneal dialysis was unsuccessful. A chest x-ray Autopsy findings. Autopsy carried out one hr postmortal revealed a well nourished man with slight to moderate jaundice. The voluminous lungs, weighing 850 g in right and 740 g in left, showed fibrotic tough consistency with focal hemorrhage and rather tenacious edema ( Fig. 1 ). The cut surface was glassy in appearance before fixation.
The brain weighing 1470 g was edematous and had purpuric hemorrhage extensively involving the cerebrum, brain stein, cerebellum, and the spinal cord. The distribution of hemorrhagic foci, up to 5 mm in the largest diameter, was mostly confined to the white matter ( Fig. 2 ). No apparent lesion was observed in major arteries or veins or sinuses of the brain. capillary engorgement. Thickened septa were sometimes composed of two or more sheets of alveolar walls fused by collapse.
Alveolar fibrosis, only minimal or of initial stage, was also observed.
Exudation into alveolar spaces revealed mem branous and/or clumped hyaline materials other than homogeneous edema fluid and focal fibrin deposit.
Organization of hyaline materials was not apparent. Extravasated red blood corpuscles were present in various amounts throughout the air spaces. Pneumocyte shedding and activation of alveolar macrophages were common. Plumped alveolar epithelial cells were observed though rarely, but distinct proliferation of epithelial cells of the terminal bronchioles was not recognized.
Thickening of the alveolar walls was sometimes remarkable, and air spaces, especially those of terminal bronchioles and alveolar ducts, were expanded. But the basic structure of alveolar framework was mostly preserved.
All these pathological changes were fairly evenly distributed in all lobes of the bilateral lungs. The bronchi and bronchioles were well preserved.
Lesions of purpuric hemorrhage almost unexceptionally distributed in the white matter of the brain involved nerve fibers distorted and disintegrated to various extent. Glial proliferation was scarce if not excluded. Degenerative changes were observed in Purkinje cells and granular cells of the cerebellum. Intravascular globular and/or amorphous proteinaceous materials were conspicuous in capillaries and small vessels in the gray and white matters of the brain. They were positive for PAS reaction and negative for fat stain. Otherwise, no definite thrombi nor emboli were confirmed. The kidneys were in the reparative stage from foregoing acute tubular necrosis of which severity was estimsted as at most a moderate degree. The liver had moderate intracellular bile stasis with minimal liver cell necrosis and slight lymphoid cell infiltration in the portal areas. The adrenals showed slight atrophy with signs of recent regeneration. The bone marrow had diminished erythropoiesis and degeneration of megakaryocytes. The testes showed moderate atrophy with impaired spermiogenesis. The thyroid had a coincidental invasive papillary carcinoma. No marked change was observed in other organs or tissues.
Electron microscopic findings of the lung. Electron micrographs are shown in Figs. 9 and 10. Extensive loss of alveolar pneumocytes resulted in denudation of the basement membrane directly exposed to the alveolar lumina. Deposits of fine fibrillar and/or amorphous materials on the bared basement membrane were common . But the continuity of the basement membrane was mostly preserved. Pericapillary edema and an increase of collagen were found consistently in all alveolar walls, though variable in extent. Injury of capillary endothelial cells seemed to be innegligible. Fibroblastic cells were commonly seen in the alveolar walls .
DISCUSSION
Characteristic morphological features of the paraquat lung were established by previous authors (Bullivant 1966; Toner et al. 1970; Borchard et al. 1974; Poche 1974 ). When the patient survived the peracute phase of intoxication, pulmonary fibrosis of various forms and severities is inevitable. Therefore, the death is almost always attributable to respiratory failure reflecting the impairment of diffusion and/or peripheral respiratory dynamics. Although morphological features of the lung in our case were mostly similar to those in the previous reports, some were conspicuous to be mentioned. The present case was in the acute stage, and extensive loss of alveolar epithelial cells without discontinuity of the basement membrane was ascertained. Regener ative proliferation of alveolar epithelial cells described in several reports including the animal experiment It is of interest to realize the consecutive histological changes of the paraquat lung in the reported cases of various survival periods ( Table 2) . Although the amount of poison and effects of oxygen therapy must be taken into consideration in evaluating the induced pathological changes, the critical period of pulmonary fibrosis is estimated as approximately 4 to 6 days after intoxication. In rats, Clark and his coworkers (1966) observed the interstitial fibroblastic cell prolifera tion evoked as early as on the 3rd day of intoxication. Exudation, interstitial or alveolar, epithelial cell damage, interstitial and alveolar fibrosis, and finally epithelial cell proliferation could be adopted as the consecutive pathological hallmarks of the paraquat lung. Of course, these are morphogenetically not inconsistent with one another. In our case, it is conspicuous to see the marked degenerative and exudative processes and pulmonary fibrosis coexisting side by side.
Indeed, some pathological aspects of the paraquat lung including interstitial and subsequent alveolar fibrosing processes may be common to other pathological conditions of known or unknown etiology (Spencer 1977) . But to our surprise, fibrosis of the paraquat lung progresses too rapidly to be understood by the knowledge of general pathology.
It is noteworthy that the pulmonary lesions in paraquat poisoning are variable qualitatively as well as quantitatively.
In this regard, the case of Copland and his coworkers (1974) which showed extreme alveolar fibrosis will provide a good con trast to other cases including ours.
Another conspicuous feature in the case presented in this paper was lesions of the central nervous system. The morphological change of the brain was just compatible to cerebral purpura represented by various causes including embolization and toxic agents (Colmant and Naeve 1975; Strich 1976) . Symptoms possibly reflecting the lesions of the central nervous system in man as well as in animals have been described, though not frequently, in the literature (Bullivant 1966; Clark et al. 1966) . But, as far as we know, the lesions pathologically documented are rare. The direct toxic effect of paraquat or its metabolites and anoxic anoxemia induced by the paraquat lung hitherto described seem to be enough for the explanation of cerebral hemorrhage. The possibility of the former is supported by the case reported by Yamashita and his coworkers (1974) . It is supposed that the purpuric hemorrhage in our case may be presented by the two factors mentioned above cooperating in the fairly limited period . Finally our case is summarized as follows: The death was mainly attributable to the impairment of respiratory function due to distinct interstitial pneumonia together with interstitial fibrosis and hyaline membrane formation . Cumulative effects by the injured liver and kidneys may have taken part in the patient's acute 
